Introduction
Advancing age is associated with substantial adverse changes in many physiologic characteristics,'-" increases in morbidity," decreases in the capacity for self care at older ages,'2 and increases in mortality. '3 Reproductive functions also show a strong and predictable change with advancing adult age. As age increases between age 30 and menopause, women experience more anovulatory cycles, infertility, chromosomal abnormalities related to oogenesis, and spontaneous abortions. 14 While other organs and physiologic systems usually decline in performance yet continue to function with advancing age, the ovaries decline and essentially cease functioning at menopause.
Several animal species, such as some salmon, mollusk, spiders, and octupus die within a predictable time after mating or reproducing. '5 While these may be extreme examples, they suggest that neural and endocrine mechanisms play a role in determining length of life in some animals. Furthermore, environmental factors that affect the health and aging of reproductive organs also might simultaneously affect other organs and tissues. For example, cigarette smoking adversely affects the function of the reproductive system'6' as well as the function of the cardiovascular system, in addition to reducing life expectancy. '8' 9 Based on these considerations, we hypothesized that age at natural menopause would be a biologic marker of the general health and aging state of the individual. Because mortality is an indicator of health and aging, we tested the hypothesis that age at natural menopause is negatively associated with all-cause mortality. Other age-specific results ( Figure 1 ) also indicated similar negative associations between age at natural menopause and the probability of death (denominator based on counts of people) and the rate of death (denominator based on personyears of observation). Because of these findings, all other analyses were limited to odds ratios (based on counts of people).
To control for potential confounders, logistic regression analyses were done using four models which adjusted for (I) Age-adjusted and multivariate-adjusted cause-specific analyses were done in order to determine which of the major causes of death might be responsible for the relationship between age at natural menopause and all-cause mortality (e.g., the multivariate-adjusted analyses on heart disease had the dependent variable equal to "1" if the person died of coronary heart disease and "0" if the person was alive at the end of the study or died of some other cause). Coronary heart disease and stroke mortality each had elevated age-and multivariate-adjusted odds ratios associated with early natural menopause, while the multivariate-adjusted odds of cancer mortality was slightly lower in women with early natural menopause (Tables 3 and 4) . Early natural menopause was associated with an excess mortality due to all other causes of death combined. Separate analyses on injuries and other specific causes of death were not performed because there were not enough deaths due to these causes.
Age at Surgical Menopause Age at surgical menopause was weakly and inconsistently positively associated with all-cause mortality in the age-adjusted analysis on 3,166 women, and the multivariateadjusted analyses on 2,096 women (who had known responses to all the variables included in the multivariate analyses Replacement estrogen use was associated with a slight decrease in the risk of all-cause mortality in the surgicallypostmenopausal women. Among all surgically-postmenopausal women, the multivariate-adjusted odds ratio of death was 0.80 (95% CI = 0.56, 1.14) for those who ever used replacement estrogens compared to those who never used replacement estrogens. These odds ratios for ever use of replacement estrogens were lowest among women with early surgical menopause. For example, within the group that were surgically-postmenopausal before age 40, the multivariateadjusted odds ratio of death for ever use of replacement estrogens was 0.57 (95% CI = 0.29, 1.10), compared to never use of replacement estrogens.
Discussion
Findings from this study suggest that early age at natural menopause is associated with a substantial excess mortality. In addition, women who report natural menopause at ages 55 aSee Table 2 for explanation.
bSee The Lifestyle Questionnaire contained questions on food and beverage consumption, physical activity, smoking, occupation, psychosocial characteristics, and medical history. The questionnaire also contained questions on whether the subject's menstrual periods had permanently stopped, why they stopped, and the age of the subject when they stopped. Each participant's responses to six questions on the Lifestyle Questionnaire also were used to create a summary index of participation in church activities (e.g., attending church services, holding church office, and attending church social events). Variables used in the regression models ( 
